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EXEMPLARY SUPPORT FOR CLAIM 161 



'454 Application Claim 


Exemplary Support in the '454 Specification 


16. A method of lithographically printing 
images on a receiving area, comprising in order: 

(a) providing a lithographic plate comprising (i) 
support; and (ii) a heat-sensitive layer 
comprising a polymerizable monomer or 
oligomer, an initiator capable of initiating the 
polymerization of said monomer or oligomer, 
and an infrared absorbing dye; wherein said 
heat-sensitive layer is capable of polymerizing 
and/or crosslinking upon exposure to an 
infrared laser radiation, is soluble and on-press 
developable with ink and/or fountain solution; 

(b) image exposing the plate with the infrared 
laser radiation to cause polymerizing and/or 
crosslinking of the heat-sensitive layer in the 
exposed areas; and 

(c) contacting said exposed plate with ink 
and/or fountain solution on a lithographic press 
to remove the heat-sensitive layer in the 
non-polymerized and/or non-crosslinked areas, 
and to lithographically print images from said 
plate to the receiving area. 


p. 1, 11. 11-14 
p. 8, 11. 4-19 

p. 88, 11. 16-17; p. 68, 1. 11 
p. 25, 11. 7-13; p. 18, 11. 6-9 
p. 68,1. 11 

p. 51, 1. 9 

p. 44, 11. 17-21 

p. 113,11. 10-12; p. 32, 11. 1-4 

p. 107, 11. 11-14 

p. 125, 11. 10-11 
p. 113, 11. 10-16 
p. 126, 1. 11 - p. 127, 1. 5 

p. 114, 1. 16 -p. 115, 1. 11 

p. 130, 11. 7-12 



1 The identified support is merely exemplary, and is not meant to be exhaustive. Applicant reserves the right to recite 
additional support for these claims at a later time, if necessary. 
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Claim 1 of the '571 patent: 

A method of lithographically printing images on a receiving medium, comprising in order: 

(a) providing a lithographic plate comprising (i) a substrate; and (ii) a thermosensitive layer 
comprising a polymerizable monomer or oligomer, an initiator capable of initiating the 
polymerization of said monomer or oligomer, and an infrared absorbing dye or pigment; wherein 
said thermosensitive layer is capable of hardening upon exposure to an infrared laser radiation, is 
soluble or dispersible in and on-press developable with ink and/or fountain solution, and exhibits 
an affinity or aversion substantially opposite to the affinity or aversion of said substrate to at least 
one printing liquid selected from the group consisting of ink and an abhesive fluid for ink; 

(b) imagewise exposing the plate with the infrared laser radiation to cause hardening of the 
thermosensitive layer in the exposed areas; and 

(c) contacting said exposed plate with ink and/or fountain solution on a lithographic press to 
remove the thermosensitive layer in the non-hardened areas, and to lithographically print images 
from said plate to the receiving medium. 

Or 

Claim 16 of the '454 application: 

A method of lithographically printing images on a receiving area, comprising in order: 

(a) providing a lithographic plate comprising (i) support; and (ii) a heat-sensitive layer comprising 
a polymerizable monomer or oligomer, an initiator capable of initiating the polymerization of said 
monomer or oligomer, and an infrared absorbing dye or pigment; wherein said heat-sensitive layer 
is capable of cross-linking upon exposure to an infrared laser radiation, is soluble and on-press 
developable with ink and/or fountain solution; 

(b) image exposing the plate with the infrared laser radiation to cause cross-linking of the 
heat-sensitive layer in the exposed areas; and 

(c) contacting said exposed plate with ink and/or fountain solution on a lithographic press to 
remove the heat-sensitive layer in the non-polymerized and/or non-crosslinked areas, and to 
lithographically print images from said plate to the receiving area. 
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Offset 

In the offset process, the printing image 
is drawn by hand, typed or prepared photo- 
graphically on the surface of a thin, flat offset 
plate. This offset plate is then mounted on 
the plate cylinder of the offset press. During 
operation of the offset press, the inked image 
of the offset plate is printed onto the rubber- 
covered surface of a blanket cylinder. In turn, 
the blanket cylinder transfers (or "off sets'* ) 
its printed image onto the paper which is fed 
between the blanket cylinder and the im- 
pression cylinder. 

Net Value of Printed Products by Processes 

Bureau of Census figures show that offset 
printed (lithographed) products with a total 
value of $1,895,707,000 were produced in 
1963. • This represents a 46% gain over the value 
of these products in 1958, and also indicates 
the tremendous growth in importance of the 
offset process. 

Letterpress printing, in the same period, 
made a gain of 10.4%. It produced, in 1963, 
products having a value of $2,380,560,000. 

These figures indicate that letterpress 
printing is still the "giant" of the industry, 
but that offset printing is second in produc- 
tion importance, and is growing rapidly. 

The third most important process, dollar- 
wise, is gravure, with a value of $287,187,000 
in the year 1963. 

That same year, engraving and silk screen 
accounted for values of $87,392,000 and 
$69,225,000, respectively. It may be observed 
that the value of products printed by each 
of these processes has been growing. 

Basic Theory of Offset Prinrinci __ 

In this book our study will be confined to 
the offset process of printing. It should be 
noted that there are several additional names 
by which the offset process is known: photo- 
- offset, lithography, photo-lithography, photn- 
offset lithography, and offset lithography. As 
generally used, the above names refer to one 
and the same process. This writer prefers the 
*The late* government data at tills printing. 
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more descriptive term photo-offset lithogra- 
phy, but has for convenience used the shorter 
term offset throughout the greater part of this 
book. 

Offset printing is a planographic method of 
printing; that is, it employs a flat printing 
plate on which the image (or printing area) 
is level with the non-printing area. In other 
words, the part of the plate which does the 
printing is neither raised above, nor cut 
below, the surface of the plate. 

Theory 

Offset printing can be done from a fiat plate 
because of a fundamental chemical fact: 
"grease and water do not readily mix." 
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Fig. 6. CommCfCiol Printing — Vdluo of Ro^oipta by Process 
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4 Photo-Offset Fundamentals 



Tlie plate. As purchased or prepared in the 
shop, the offset plate is a thin sheet of paper 
or metal, so treated chemicaUy and mechan- 
ically that its surface will readily retain a thin 
film of applied moisture. 

The message to be printed (the image) is 
placed on this plate by a photographic-chem- 
ical process, employing in its final steps the 
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Producing o PrinHng Image on the Surface of Three 
Kinds of Offset Piotes. The pencil, ink ood typewriter 
ribbon used for proporing rho direer-imogc plote ore 
espeo'clly made for lifhogrephic purpose*. In develop- 
ing rho presensi tiled and uncooted plofe* which are 
coated in the shop, a greasy lithographic developing 
ink is used to make the image interoceptive. 
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developing of the image by use of a greasy or 
"fatty" ink. The image may also be created 
directly on the plate by typing, hand letter- 
ing, or drawing, in each case using special 
lithographic typewriter ribbons, pencils, 
tusehe or ink which will cause a "greasy" 
image on the plate. ( Platemaking is discussed 
in more detail in Chapter 12. ) 

A completely prepared offset plate, then, 
■ actually contains two. separate and distinct 
areas on its flat surface: (1) the image (print- 
ing) area, which is composed of greasy or 
fatty ink, and (2) the clear (non-printing) 
area. (See Fig. 7.) 

Water repellent and ink receptive. If a 
water-saturated cloth pad is passed over the 
entire surface of a completed offset plate, it 
will be observed that a thin film of moisture 
will adhere to the clear areas of the plate. 
Moisture will not adhere to the inked image 
area — instead, it actually will be seen to 
run off and pull away from the greasy-inked 
image. 

If, now, a brayej charged with greasy litho- 
graphic ink is passed over the entire plate, it 
will be observed that a deposit of ink is added 
to the greasy-ink image, and that no ink ad- 
heres to the moisture-dampened clear areas 
of the plate. 

The following conclusions are then evi- 
dent: 

(1) The greasy-inked image is receptive 
to ink, but will repel water. 

(2) The dampened clear area of the plate 
is receptive to water, but will repel 
ink. 

However, if an ink-charged brayer is 
passed over an offset plate which has not 
been moistened, the ink will adhere to the 
entire surface of the plate — image and clear 
areas alike. 

Water and ink balance. On commercial 
offset presses, the water and ink are fed auto- 
matically to the offset plate. The press oper- 
ator maintains and controls a judicial balance 
between the amounts of ink and water which 
are allowed to reach the plate. This balance 
insures that only the image portions of the 
plate will print 
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The Offset Press 

A schematic drawing of an offset press is 
shown in Fig. 9. This drawing shows only 
the basic, fundamental parts of an offset 
press. Actual offset presses have a great many 
more parts. 

Note that the offset press has three large 
cylinders: 

( 1 ) the plate cylinder, on which is mounted 
the offset plate 

(2) the blanket cylinder, which is covered 
with a rubber blanket 

(3) the impression cylinder, which has a 
smooth metal surface. 

There are two fountains (reservoirs): 

(1) the ink fountain, which carries a sup- 
ply of ink 

(2) the water fountain, which contains the 
plate-dampening solution. 

Two series of rollers, one from the ink 
fountain and one from the water fountain, 
furnish ink and water to the plate. 

Paper is fed automatically through the 
press and is stacked neatly after printing. 

Inking the Plate 

When the press is started in motion, the 
water fountain roller is brought into contact 
with the plate, coating it with a film of mois- 
ture. The water adheres only to the clear 
area of the plate because the developed image 
repels the water. 

The ink roller next contacts the plate. The 
ink adheres to the developed image, but is 
repelled by the water-covered clear area. By 
a carefully controlled feeding of water and 
ink, the offset plate is successfully inked in 
only the desired image areas. 

Printing 

When the rubber-covered blanket cylinder 
is brought into contact with the plate cylin- 
der, the readable* inked image of the plate 

•Type mutter which can be read normally from left 
to right is referred to ,os "readable", or "right reading"* 
iF type matter is reproduced so it must be read from right 
to left on the page, it is called "unreadable", or "wrong- 
rcading* 



prints onto the blanket. The image printed 
on the blanket is a wrong-reading or mirrored 
image of the plate image. 

Finally, the paper is passed through the 
press between the blanket and impression 
cylinders and is printed upon by the blanket 
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Rg.°. Schematic Drawing of on Offset Press; from Plate, to 
Blanket to Paper. 




Fig. 10. ATF Chief 20A ONset Press 

(Courtesy American Type Founders Co.. Inc.) 
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— the image being mirrored again, and ap- 
pearing reo&tble on the paper. 

Note that the plate does not print on the 
paper. Instead, the plate prints on the blan- 
ket, and then the blanket image is transferred 
(or offset) to the paper, thus the term offset 
printing. 

Demonstrations 

In addition to a study and discussion of 
the foregoing text material, the student will 
gain a deeper and fuller understanding of the 
theory and practice of fundamental offset 
piinciples if the instructor will actually dem- 
onstrate the .principles involved. 

Plotemokmg and Presswork 

The finest demonstration , of offset prin- 
ciples would require that platerfiaking equip- 
ment and a simple offset press (such as a 
dxiplicator) be available. 

Expose and develop a presensitized paper 
or metal plate, using an available stripped-up 
flat. Explain each step and the materials used. 

Mount the plate on the press (which has 
been prepared for the printing operation). 
Show how the plate is dampened and hoW 
the plate image picks up a coverage of ink. 
Stop the press and allow the students to ex- 
amine die plate. 

Transfer the plate image to the blanket, 
and again stop the press. Point out how the 
blanket image is a "mirror image" of the plate 
image. 

— Take a few impressions and pass out the 
printed sheets to the students. 

Close the demonstration by showing the 
students how the plate is preserved and 
stored for future use. 

If preparations are made beforehand, the 
complete demonstration should not take more 
than twenty minutes, allowing ample time for 
tlie lively discussion which is sure to follow. 

Plate and Proof Pre** 

If it is neither desirable nor convenient to 
demonstrate with an offset duplicator or off- 
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set press, much the same principles can be 
demonstrated with an offset plate and a let- 
terpress proof press. 

For this demonstration, build up the proof 
press bed with a block of wood and several 
sheets of thin cardboard so that the press 
gives a slight squeeze impression. Also ink up 
a hand brayer and an ink slab with offset ink. 

Demonstrate the exposure and developing 
of an offset plate (as above) or take from 
storage a previously-used offset plate. 

Place the plate, image side up, on the 
built-up bed of the proof press. Wash the pre- 
servative from the plate surface with sponge 
and water, and roll xip the image with the 
hand brayer. It may require several passes 
with the brayer to build up die image with 
sufficient ink. If so, sponge off the plate with 
water between inkings. If water accumulates 
on the brayer, remove it by rolling the brayer 
on clean newsprint. 

Place a sheet of printing paper on the 
inked plate, and pull an impression. Addi- 
tional impressions may be taken if, before 
each additional impression, the plate is mois- 
tened and then inked. 

This demonstration will show the "grease 
and water" theory, and also the ''mirror re- 
versal" of the plate image when it prints on 
the paper. 

Conclude by showing how to prepare the 
plate for storage- Then hold a discussion on 
what has been demonstrated. 

Flare, Blanket and Proof Press 

A third demonstration which may be made 
involves the same set-up of offset plate and 
proof press. In addition, an offset-press blan- 
ket, or a portion of one, is needed. 

After washing off and rolling up the plate 
with ink, place the blanket over the plate and 
pull an impression on the proof press. 

Remove the printed-upon blanket, and 
show that its image is a "minor image" of 
the plate image. 

Now, remove the offset plate from the 
proof press, and place the blanket (image 
side up ) on the built-up proof press bed. 
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Place a sheet of printing paper on the blan- 
ket and pull an impression. Show that the 
impression printed on the paper is a "right- 
reading" duplicate of the plate image. 

In this demonstration, additional sheets 
may not be printed unless the blanket is 
washed between impressions. However, the 
inclusion of the blanket makes this a convinc- 
ing demonstration. 

Conclude, as before, with plate preserva- 
tion and class discussion. 



Questions 

1. Name eight materials on which printing 
is commonly done. Are there others? 

2. What are the five major printing proc- 
esses? 

3. Describe the process of letterpress print- 
ing. 

4- Why is screen printing so called? 

5. Which of the five major printing proc- 
esses is commonly used for printing on 
glass bottles? Why? 

6. Which two of the major printing proc- 
esses employ printing plates which do 
their printing from lines or dots below 
the surface of the plates? 

7. What is meant by offset printing? 

S. Why is the name "offset" used to de- 
scribe this process? 

9. What is the "grease and water" theory as 
applied to offset printing? 

10. Why is a greasy (or fatty) ink used in 
offset printing? 

11. With a dry offset plate on the press, 
which is applied first — water or ink? 
Why? What would happen if the other 
were applied first? 

12. Give another name for the image por- 
tion of the offset plate. 

13. Give at least two names for that portion 
of the offset plate which carries no image. 

14. Suppose the plate image in Fig. 9 were 
reversed, left to i ight; would the image- 
on the blanket then he readable or wrong 
reading? Would the resulting image ap- 
pear on the paper in unreadable-} or read- 
able form? 



15. Define the following 
to offset printing: 

a. Water receptive k. 

b. Water repellent 1. 

c. Ink receptive m. 

d. Ink repellent n. 

e. Image area o. 

f. Clear area p. 

g. Printing area 

h. Non-printing area q. 

i. Blanket r. 
j. Ink fountain s. 



terms as they apply 

Water fountain 
Water rollers 
Ink rollers 
Impression cylinder 
Readable image 
Wrong-reading 
image 

Right-reading 
Unreadable 
Mirrored image 



Problems and Projects 

L Examine an offset press in the shop. Lo- 
cate each of the basic parts shown in the 
schematic drawing in Fig. 9. 

2. Examine a used offset plate in the shop. 
Ask if you may touch, and rub, die image 
with a fingertip. What can you say 
about the image? 

3. Closely inspect two printed samples — 
one printed by letterpress, and the other 
printed by offset Notice the outlines of 
the magnified letters of each sample. 
Describe what you see. Why is it so? 

4. Clip and mount on a notebook page, five 
samples of printed matter, each printed 
by a different major process. Identify and 
label each according to the printing proc- 
ess used. 



New Words 




1. 


adhere 


16. greasy 


2. 


aluminum 


IT. illustration 


3. 


billions 


IS. importance 


4. 


characterized 


19. industry 


5, 


characters 


20. letterpress 


6. 


combination 


21. lithographic 


7, 


controlled 


22. lithography 


S. 


cylinder 


23. mirrored 


9. 


duplicate 


24. original 


10. 


economically 


25. pantograph 


11. 


engraving 


26. pressure 


12. 


essentially 


27. processes 


13. 


etching 


28. production 


14. 


fountain 


29. rotogravure 


15. 


fundamental 


30. schematic 
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